Truncated TrkB-T1 regulates the morphology of neocortical layer I astrocytes in adult rat brain slices.
By altering their morphology, astrocytes, including those involved in the maintenance and plasticity of neurons and in clearance of transmitter, play important roles in synaptic transmission; however, the mechanism that regulates the morphological plasticity of astrocytes remains unclear. Recently, we reported that T1, a subtype of TrkB (a family of BDNF-specific receptors), altered astrocytic morphology through the control of Rho GTPases in primary astrocyte cultures. In this study, we extended this observation to investigate acute neocortical slices from adult rats. T1 siRNA-expression vectors were electroporated into astrocytes in neocortical layer I of living rats. In both normal slices and control vector-electroporated slices, BDNF induced the elongation of the astrocytic processes and increased the branching of processes in slices after 1 h incubation. In contrast, in T1 siRNA-electroporated slices, no such significant morphological changes were observed in the astrocytes. In addition, the number of synaptophysin+ sites in contact with GFAP+ processes increased in a BDNF-T1-dependent manner without the increase in the total synaptophysin+ sites. Therefore, the present study provides evidence of the regulation of layer I astrocytic morphology by the BDNF-T1 signal in adult rat neocortical slices.